have measured the amplitude of ocular counterrolling (OCR) and the change in vertical deviation in the Bielschowsky head-tilt test (BHT) in 23 cases of unilateral superior oblique palsy. OCR was measured with a photographical method, using limbal, conjunctival vessels as landmarks. Average OCR of the healthy eye was 5.4 + 2.4 (SD) deg either side. at 45 deg of body-tilt. BHT and OCR (of the healthy eye) were not related in the group as a whole. An important perturbing factor was the duration of the palsy. To clarify the relation between BHT, OCR and duration of palsy, the BHTiOCR ratio was calculated in each patient. Six cases with a palsy of presumed recent onset had BHT/OCR ratio of 0.57 k 0.09, while twelve cases of long-standing palsy had a BHT/OCR ratio of 1.04 k 0.71. This means that in cases of recent onset, the relation was relatively fixed. All high BHT/OCR ratio's occurred in long-standing palsies, whether acquired or congenital. In our opinion, disproportionately large amplitudes in the Bielschowsky head-tilt test are caused by secondary innervational changes or contractures.
INTRODUCTION
The vertical deviation (VD) of the affected eye in superior oblique palsy is augmented by head-tilt toward the affected side and reduced by head-tilt toward the other side. The diagnostic test that employs these alterations in VD of the affected eye is called Bielschowsky head-tilt test (BHT) (Nagel, 1871; Hofmann and Bielschowsky, 1900) .
The superior oblique muscle is an intorter as well as a depressor, and the superior oblique, together with the superior rectus, executes the incyclotorsion evoked by head-tilt. Thus, when the superior oblique is paralysed, the eye goes up on head-tilt, by contraction of the superior rectus and inferior oblique, antagonized only by the inferior rectus.
A positive BHT is one of the diagnostic criteria of a superior oblique palsy. Other criteria are an excyclotropia and a VD of the affected eye, that increases on adduction and on infraduction. It is common practice to divide superior oblique palsies in congenital and acquired cases. Indicative of a congenital palsy are, for instance, a tilted head posture during childhood and lack of subjective cyclotropia. Acquired palsies mostly result from blunt head trauma. Often however, no cause is identifiable.
The reflex of in-and excyclotorsion of the healthy Occasionally, a patient with a superior oblique palsy exhibits a very large BHT amplitude. There is a considerable interpersonal variation in the amplitude of OCR, so it would seem logical, that a large BHT amplitude is caused by a large amplitude of naturally occurring OCR, which is the driving force in BHT (see Fig. 1 ). We have measured the amplitude of BHT and OCR in 23 cases of unilateral superior oblique palsy to see whether these were related. Ten of these cases have been commented upon previously (van der Meer, 1982) . We found no relation between BHT and OCR in the group of patients as a whole.
We found, however, that in palsies of presumed recent onset, the ratio between BHT and OCR was relatively fixed. Disproportionately high BHT amplitudes occurred in long-standing cases only, whether congenital or acquired. It seems reasonable to assume, that secondary innervational changes or contractures are responsible for disproportionately high BHT amplitudes.
METHODS
For OCR measurements we used the method devised by Miller (1962) , modified by Howard and Evans (1963) . The patient was seated in a chair
